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BOOK  I 

Fundamentals  and  Limitations  of  Cyelono  Dusting,  by  P,  Rosin,  2„  Rannler  and 
'  ...  !Ar.  Intelmana,  Dresden 

Theroetis  fundanieatsls.  Decree  of  dust  d  tip  os  it  and  grain  dimension  curve* 
Ideal  cyclone  dusting  procedure ,  Dependence  of  the  calculated  degree  of  deposit 
on  entering  velocity,  viscosity  of  the  carrying  gas,  dust  fineness  and  volu¬ 
metric  'Height,  cyclone  construction  measurement  and  dust  rotation  number  in 

the  cyclone;  disturbance  effect^  Grain  composition  of  the  separated  and 
>  *  * 

escaped  dust;  Cyclone  connection  in  series  or  in  parallel.  Degree  of  quality, 

,V' 

•  fhs  cyclone,  the  most  important  representative  of  the  centrifugal  force 
separators,'  is  widely  distributed  throughout  the  various  branches  of  industry. 
Constructive  simplicity,  inexpensive,  limited  us®  of  space,  limited  attendance 
and  upkeep  requirements,  high  eperative  safety  represent  it  profitably*  She 
oyeloa®  therefor®  also  plays  a  great  part  in  the  field  of  coal  dust,  in  the 
stack— and  interior  dusting  of  brown-ceal-fcriekette  factories,  in  air  separator- 
and  dust  removing  installations  of  bituminous  coal  projects,  in  drying  and 
painting  installations}  it  reached  a  new  field  of  application  in  smoke  gas 
dust  removal.  Surprisingly,  the  knowledge  of  this  method  of  elimination  hardly 
corresponds  to  its  great  field  of  application,  despite  the  fact  that  a  few 
formulations  of  g  cyclone  theory  have  already  been  published,  fhereforr, 
until  recently,  it  was  impossible  to  determine  whether  the  often  unsatisfactory 
cyoloas  degree  of  deposit  is  controlled  fey  n&tuxsL  laws  or  whether  it  is  capable 
of  improvement,  for  esample  by  mere  careful  analysis  of  the  laws  of  aero¬ 
dynamics,  The  development  of  thermodynamic  mechanisms  was  greatly  increased 


by  the  fact  that  the  thermodynamic  industry  succeeded  in  establishing  ideal 
saetheds,  which  outlined  the  naturally  imposed  boundaries  of  the  technical 
prsessa,  with  the  help  of  whisk  it  became  possible  to  establish  the  relation¬ 
ship  between  fact  and  possible  fact,  by  using  data  on  thermic,  thermodynamic’ 
rataa  of  output,,  Similar  abstracts  are  still  completely  lacking  in  the  field 
©£  dust  removal  methods,  A  first  attempt  is  made  here  to  determine  the  limits 
of  cyclone  dust  removing  rates  as  controlled  by  natural  laws,  and  to  recognize 
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■l@ts  1}  i*s  Basin  expanded  on  tfc»  data  from  theoretic  research  in  the  lecture 


questions  organised  by  the  coax  dust  asetion  of  the  stats  aaal-ooa^ 
aStoi^WT2'FeES«My_3®3i  in  Berlin,  XBase  tests  and  their  in- 
fiwssc©  on  til®  dost  chamber  war®  farther  treated  hy  E.  Baaaler  on 
15  Hay  1931  ia  G©ttiag@a,  ia  Ms  work  “Aarodyaamie  ProMems  in  the 
Dust  feusm  Teeheioas*.  The  research  ©a  tha  centrifugal  fore® 

eh 

sM  deposit  rate  will  appear  ia  detail  in  book  fas®,  W@  thank  0r 


Met®  2)  ffardarrautfaer*  ffirkangsweia®  wn  Steubsiohtern  and 


kraftabsohaidar,  ShaXear  at  lad,  Bd,  10  (X?j 
Glasers  Ana.  Bd.  106  (1929)  S.93  u,f..  3d. 


rsEOVsi  of  the  JxWi&X  process,  in  the  total  curve  of  t-he  material  on  hand  r.r.a 


also  In  its  analytic  equation*  This  ideal  process  is  characterised  by  the 

following  hypotheses*  Th®  Stokes  Law  is  valid  for  the  previous  grain  voluna, 

Tns  particles  are  considered  spheres ,  The  dust  in  the  entering  cross  section 

is  Bq'oally  distributed  throughout  the  entire  cross  section  both  in  density  and 

fineness ,  The  partieles  do  not  ini lu ones  one  another  is  their  moveaents. 

Re*'«hlrliBg""of""terarparticles^lready- deposited  on  ih©-«yvi«J4i&  sail- doss. not _ 

take  place*  Duping  the  entire  possible  separation  path  the  gas  ray  is  kept 

at  the  width  sssi  height  established  through  the  right  angles  entry  cross  section,, 

flotation  fr m  Hjsv  acts  within  the  separation  path*  A  staple  assumption  will  he 

established  for  course  of  the  velocity  profile  over  the  width  of  the  entrance 
3 

areas  section*  This  v©le®ity  profile  is  always  the  same  for  the  height  of 

the  entrance  cross  section.  It  is  maintained  for  the  entire  possible  separation 

path.  The  carrying  forces  my  be  ignored*  Let  all  fluctuations  of  these  ideal 
duo  to  prsshteaX  situations 
rssult®/ba  ©ailed  disturbance  fractions. 


She  designation  will  be  as  follows? 

s  The  grain  sis©  *»  grain  diameter  in  m 
v  The  in  blowing  velocity  in  h/s 

r  The  actual  greater  distance  of  &  particle  from  the  cyclone  axis  its  a 
B  Ta@  cycloa®  cross  measurement  in  is 

a  *  D  -  r  The  actual  particle  distance  from  the  cyclone  wall  in  m 


j  iffis  velocity  profile  a£  the  ideal  process  should  be  defined  &s  a  two 
way  parabolic  surface  established  over  the  basic  cross  section*  so  as 
to  remain  in  formal  agreement  with  the  laws  of  aerodynamics.  For* 
despite  the  fact  that  the  caloulstions  became  very  complicated,  it 
was  assumed  that-  tfe®  velocity  was  constant  on  the  entire  cross  sestisa 
t©  the  rmm  in  blowing  vsleelty,  without  greatly  changing 


BOOK  II 


The  ay alone  theories  formulated  up-to-date  have  not  succeeded  in  calculating 
separation  velocity  and  its  graphic  representation,  i'/e  were  able  to  establish 
the  relationship  between  separation  velocity  ana  rats  of  deposit  by  using  the 
granulation  characteristic  (graph)  of  tha  dust  to  the  deposited,  as  it  takes 
©lace  through  screens  and  wind  filters.  We  have  studied  the  characteristics 


of  this  graph  for  years  and  have,  in  most  cases,  been  able  to  draw  its  analytic 


By  separating  the  'variables  and  by  integration,  and  with  care  to  replace 
%  s  0  with  r  a  D/2  -  a,  from  %,  (lL  ws  haves 


2  ?  t 

l_  2_  V*t  4  f 


[i  y 


v 


J?  a  s/2 

solving  for  x,  we  obtain  the  grain  disaessioa  of  tip®  smallest  particle  which  still 
travels  towards  the  wall  from  distance  s,  as 


/«.  s  ll 


^  r^yf“¥ 

‘fhesa  considerations  apply  to  slug la  particles  of  a  gives  grsie  dimansion. 
Actually  the  material  to  b©  deposited  usually  consists  ef  an  uninterrupted 
bond,  in  which  all  grain  sisss  are  represented  arranged  according  to  a  law 
of  distribution  frea  a  lowest  to  a  highest  value.  This  relationship  is 
illustrated  by  fch®  curve,  which  gives  the  relationship  bstwesa  the  total 
deposit  8  -sad  the  filter  ssssh  width  (grain  dimension) j 


So  as  to  pass  from  the  laws  controlling  the  single  particle  to  those  of  the 
total  dust,  let  us  consider  a  differential  gas  volume  of  size  h  ds  dl  at 
dlatanoe  a  fro®  the  cyclone  wall  at  tba  moment  of  penetration  into  the  cyclone 
Figs  1  (dl  nig&iSitss  the  vertical  depth  to  the  i~iage  level).  The  contained 
ml’sas  is 

dq  «*  h  ds  dl  S\ 

All  grains  greeter  than  the  value  xnj_ri  calculated  in __gre_sliiainat®dr 
I«©«  p 

dq  »  h  da  dl  £ 

100 


b  h  ds  difr 


1CS0 


She  rate  of  deposit  for  the  wl«$  element-  considered,.  or  for  the  infinitely 
this  layer  is  da  at  distaaoe  a  fro®  th®  cyclone  wall  is  calculated  as 

3%  *  100  J12*.  «  in  $  (3) , 

dq 

She  total  rate  of  deposit  is  arrived  at  SSeoa  this  partial  rate  of  deposit 

eatrans®  cross  section* 
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Fig,  1 

Cross  section  of  the  cyclone  entrance 
h  Height  of  the  ®nti*aae©  cross  section 
i  "idt-h  of  the  entrance  cross  section 
s  Fartiel®  distance  from  the  cyclone  wall 
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the  xfflit[-cigyo  la  I,  line  a,  from  here  fc-llows  the  3  r.xis  tc  the  curve, 

line  b,  and  from  bore  on  line  c  to  the  bisection  of  the  corresponding  ordinate 
d  la  square  III.  5 hft  rate  of  particle  deposit  curve  &■  is  obtained  in  aouiro 
HI  through  reoetAt-ios  of  this  con* true tion.  The  total  rate  of  dust  rc-\o-»sl 
&  is  finally  obtained  fey  surface  aeasuring  tfcs  area  under  this  curve  divided 
fey  the  entrance  orena  section  i.  The  rate  of  deposit  for  the  fiver,  example 
-of-a— • tbis-^aarsi^oe ~tb« "wall  siaounts  to  iOQ£,  drops  to  90,6^  for  such  a  layer 
2  m  -Stoss  tbe  sfallj  at  20  c®  distance  it  drops  to  73,3  and  at  pO  cm  distance 
to  6s2^gth©  total  deposit  amounts  to  73?75», 

fb®  curves  ®£  both  ground  and  natural  dusts,  such  as  light  ashes,  may 
bs  sapresssd  %  the  ©gpoaeat-fuaetioa? 

E  •  ICO  3  “■  in  Jt 


©bar®  b  taaa  a  are  eoagtanie.  la  this  case,  the  relation  for  the  rats  of  dust 
is  s 


0 


H@»  ten*  tbs  ip,t@gr®ti@o  follows  graphically. 

Biwasiong  iafluenaiog  the  rat©  of  dust  removal 

She  diswaaiona  obtained  in  Jiiq.  (5)  influencing  the  rate  of  dust  removal  na, 
be  Ineluded  in  aueh  as  that  of  the  carrier  gas  (in  blowing  velocity  v,  viscosity  n). 


a 


that  of  the  material  on  hand  (hir.eness,  £3. van  in  b  and  n,  specific  "c.-i  :X  y) 
and  that  of  construction  (cyolono  D  cross  measurement ,  entrance 
width  i5  circulation  value  U) ,  The  influential  dimensions  not  include.'.  in 
Sq„  (5),  such  as  dust  contents  «  are  to  be  united  in  the  concept  of  fcctn-s 
of  cxcturbauce,  * r c m  tne  construction  \ ^ j  xt  xs  evxceu'v,  tl-et  ir.e 

dimensions  conditioning  the  rate  of  dust  removal  build  up  z  cony’  ax;  we  v.'i'-l 


only  be  able  to  list  a  small  part  of  our  calculation  and  ree'Mrch  i;f.tn. 
In-blowing  velocity 

The  rate  of  dust  removal  according  to  Fig*  3  for  20/  coal  dust  deposit 
on  filter  Mr*  70  ig  4V$  for  5  m/s  in-blowing  velocity;  66,5/  for  15  m/s; 

73 „5%  for  25  m/s;  7iSs5iS  for  113  a/s.  The  rapidly  counting  curve  flattens  out 
in  proportion  to  the  in-blowing  velocity,  Therefore,  little  can  ba  won  above 
25  e/s  even  in  theory,  especially  when  one  considers  the  mounting  pressure 
requirement  (pressure  loss; )  „  But  the  rise  of  in-blowing  velocity  increases 
the  danger  of  e  stirring  up  of  the  just  deposited  dust  more  than  proportionally 
as  that  actually  the  <  urir®  levels  off  much  more  rapidly  then  indicated  in  the 
theory;  see  Fig,  4,  which  @as  determined  oa  a  4OO  mt  cross  section  cyclone 
model®  It  might  av«  a  occur  that  the  curve  aiaks  as  a  result  of  this  dis¬ 
turbance*  The  values  of  suspended  ash  (in  air)  of  identical  fineness  are 
from  6  to  8/  higher  because  of  the  greater  specific  weight  caused  by  the 
contents  of  combustible  material,, 

Viscosity 

The  influence  of  smoke  gas  viscosity  is  limited  within  the  temperature 
interval  of  150  to  350°  considered  for  suspended  ash  deposit,  The  rate  of 
dust  removal  in  this  cast  drops  from  77,5  to  75&,  with  20  m/s  in-blowing 


velocity,  suspended  ash  of  y  2  2200  kg/nr*  and  other  conditions  equal  to  those 
given  above .  Each  boiler  sbangas  with  the  boiler  load  as  well  as  with  in~ 
blowing  velocity  and  temperature  of  the  heat  gases  during  suspended  ash 
deposits  through  a  si ngl©  cyclone,  The  rate  of  dust  removal  should  rise  when 
affected  by  the  first  mad  f all  with  the  second,  when  the  load  is  increased 

and  *2.1  ©tfesr  conditions  raaaia  equal.  The  influx  of  the  gr-o-fflag  &:tterlK.g - 

velocity  is  greats?  than  that  of  tha  rising  temperature,  chiefly  because  the 
entering  velocity  rises  much  more  than  proportionately  owing  to  two  reasons, 
greater  coal  ©onaufflption  sad  higher  exhaust-gee  temperature.  Furthermore 
the  suspended  ash  particles  will  become  larger  with  a  boiler  lead  iaorease; 
th©  cyclone  ret®  of  dust  removal  therefore  rises  with  growing  boiler  load. 
S’inmsm 

■  The  fineness  iaflus  is  easily  seen  in  Fig.  3,  in  which  the  deposit  on 
filter  fir,  70  was  chosen  es  parameter;'  the  relationship  appears  aore  clearly 
in  Fig*  5  for  ©a»mpls8  considering  a  circuit  and  15  m/s  in-blowing  velocity 
a  66.5$  yield  is  obtainable  with  20$  deposit  on  filter  Nr,  70,  76.5$  with  4558/fir 
70;  the  oerrs^onding  bousdry  values  for  25  m/s  are  73*5  and  iQ$|  finally  for 
4©  a/s  tfcsy  sr®  7®  .5  and  03*5$  (all  for  brown  coal  dust).  The  fineness  influx 
therefor®  drops  with  growing  ia-blowiag  velocity. 

...  ......  -  Pig*  3 

Total  rat®  of  dust  removal  for  a  cyclone  of 
3  m  in  dims  depending  os  the  ia-blowing 
■v®i©eity  and  tts  dust  finesses  for  an  entranc 
cross  ssetion  breadth  of  0.5  m  arid  a  (20°) 
carrying  gas  circuit  within  the  ey©3on@. 

.  V 
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Fig.  4 

Total  rate  of  dust  removal  for  a  1,00  mm 
cyclone  depending  on  in-blowing  velocity. 


Fig.  5 

Rate  of  deposit  depending  on  fineness  in¬ 
blowing  velocity  from  1  to  4  carrying  gas 
circuits  within  the  cyclone. 

D  s  3  m;  i  ■  0.5  ra;  y  *  1200  kg/r^;  t  =  20° 


Fig.  6 

Rate  of  deposit  depending  on  specific  weight 
(weight  by  volume)  D  -  3  m;  i  ■  0,5  a;  U  «  1} 
v  -  20  m/s;  t  ■  20° 
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Fig.  7 

Kate  of  deposit  for  a  3  a  in  diam,  cyclone 
depending  on  the  entrance  cross  section  width 
and  the  in-blowing  velocity. 

Fig.  8  and  9 

Influence  of  the  cyclone  cross  measurement, 
v  s  20  m/sj  U  s  1;  t  s  20°;  27$  deposit  on 
filter  Nr.  70 
Fig.  8 

Entrance  cross  section  width  is  constant. 
Fig.  9 

Relation  of  the  entrance  cross  section  i 
to  the  constant  cyclone  cross  measurement. 

The  influx  of  greater  fineness  can  again  be  theoretically  levelled  off 
by  increasing  the  in-blowing  velocity.  But  it  soon  finds  its  practical  limit, 
as  the  danger  of  disturbing  the  deposited  dust  rises  from  two  causes:  growing 
in-blowing  velocity  and  additional  fineness. 

Volume  weight 

If  the  rate  of  brown  coal  dust  deposit  attains  73.5%,  suspended  ash  under 
similar  conditions  as  shown  in  Fig.  6  especially  of  equal  fineness,  reaches  80, 
cement  82.5,  barite  85.5%  and  iron  filings  88.5%;  the  curve  therefore  keeps 
getting  flatter  in  proportion  to  growing  volume  weight  y.  The  cyclone  will 
deposit  this  circuit  of  low  combustible  contents  suspended  particles  more 
easily  chan  one  of  high  suspended  coke  contents.  Selective  deposition  acts 


against  this  fast,  ag  the  suspended  coke  particles  are  usually  found  in 
eoerse?  fractions,  Furthermore  suspended  cinders  often  form  light,  hollow 
spheres,  difficult  to  deposit. 

Width  of  the  entrance  cross  section. 

The  smaller  the  entrance  cross  section  of  a  given  cyclone,  the  smaller 
will  b@  the  easapa  paths  to  fee  measured,  and  the  higher  will  be  the  rate  of 
dust  removal.  For  example,  the  theoretical  rata  of  dust  deposit  in  Fig,  7, 
given  in  3  a  cyclone  cross  measurement  arid  25  m/s  in-blowing  velocity,  is  88% 
when  the  entrance  cross  Beotian  is  0.1  m  wide,  and  drops  to  69.5#  for  aim 
entrance  cross  section  width.  Unfortunately  the  passible  use  of  a  narrow 
entrance  is  limited  in  practise*,  For  the  cyclone  load  possibility  drops  with 
decreasing  cross  section  width  If  the  height  of  the  cross  section  is  not  pr©~ 
pertienatsly  enlarged,,  Steevsr  this  limitation  of  the  flow  soon  reaches  con¬ 
structive  Haiti. 

Cycloa®,  dlasssbsr 

If  the  absolute  width  of  the  entrance  cross  section  were  to  fee  kept 
—constant,  the  rate  of  dust  deposit  would  be  subject  to  very  slight  change 
during  increasing  cyclone  diameter,  Fig.  8,  Such  an  enlargement  la®  is  ■ 
impossible,  as  it  would  rule  out  a  possible  rig®  in  cyclone  lead  increase! 
this  however  is  the  reason  for  diameter  enlargement. 

If  the  relation  between  entrance  cross  section  width  and  the  diameter 
is  kept  constant  -  &  magnification  rule  followed  by  a  great  number  of  firms  - 
the  rate  of  dust  removal  drops  sharply  with  growing  cyclone  diameter,  Fig.  9« 
however,  as  stated  above,  this  influx  depends  mainly  on  the  growth  of  the 
absolute  width  of  the  ©sirens®  cross  section. 

13 


-mtiBfti'r'jrffiT  Ti;>~ir^ra-nr. '-rip . 


Unfortunately  the  faot  that  small  model  cyclones  yield  higher  rotes  of 
deposit  than  large  enterprises  is  often  disregarded.  The  characteristic 
oyolone  procedures  are  very  complicated,  and  this  is  not  the  place  to  discuss 
them.  However  it  should  be  pointed  out  that  a  great  number  of  differences 
between  model  and  actual  test  stem  from  the  narrow  entrance  cross  section, 
usual  in  suoh  experimental  cyclones.  It  is  possible  to  review  this  section 
with  the  help  of  Fig,  8,  and  to  compute  such  research  vakes  approximately  for 
larger  cyclones. 

Circuit  value 

The  above  calculations  were  mostly  conducted  according  to  the  simple 
assumptions,  that  the  actual  deposition  terminates  with  a  single  gas  blast 
circuit  through  the  cyclone.  The  following  figures  drawn  from  Fig.  5,  show 

how  much  the  deposition  may  be  improved  by  repeated  circuits  without  stirring: 

?  4 

for  example  the  dust  removal  rate  of  25%/Nr.  70  brown  coal  dust  at  20  m/s  in- 
blowing  velocity  is  72.5%  for  one  circuit,  it  rises  to  79.5%  for  two  passages, 
to  83,5%  for  3  and  finally  to  85.5%  for  four  passages.  The  curve  keeps  getting 
flatter  as  the  number  of  circuits  increases,  so  that  weight  improvements  are 
not  possible  after  3  to  4  circuits.  Fig.  5  further  indicates  that  the  in¬ 
fluence  of  both  in-blowing  velocity  and  of  fineness  decreases  in  proportion 
to  increased  numbers  of  circuits. 

Disturbance  influences 

Disturbance  influences,  beyond  calculation,  overlap  the  developed  theor¬ 
etical  calculating  rules;  with  practically  a  single  exception  of  dust  contents 
they  try  to  change  the  theoretical  rate  of  dust  removal,  so  that  one  has  to 
multiply  it  by  a  quality  rate  which  completely  reflects  the  thermodynamic  work 


rats 


of 


the  steam  sag ins 


Stirring  is  a  part  of  disturbance  influences  - 


already  present  in  the  penetrating  gas,  increased  by  wall  friction,  the  push 
of  th®  active  gas  blast  upon  th®  newly  entering  -as,  the  friction  between 
varices  blast  velocities,  distortion  of  the  original  velocity  profile  nr.d  of 
tha  blast  measurements,  tearing  of  pra-deposited  particles  from  the  cyclone 
^&jJL  by  sbirriijigg  fsob  w#  conducted  our  tests  tusder  aorodynacu 

condition  in  so  stt^napt  to  improve  cyclone  quality  snd  energy  consu^sp— 

tios8  a®  results  of  these  tests  cannot  be  given  within  the  frame  of  this 
pap®r3  1st  it  only  be  aentieasi  is  connection  with  these  tests,  that  they 
also  folios  a1  number  of  construction  conditions  which  cannot  be  calculated, 
such  as  entrance  cross  section  height,  height  of  the  cylindrical  section, 
seam  section  and  penetration  depth  of  the  exhaust  tube,  further  lasfealla- 
tiens  in  thair  influence  on  dust  rsraoval  rsi@  and  pressure  n®@n9 
Bsp@eit®d  and  escaped  dust  gr® is  ©sagloasratdoR, 

HX  grain  sises,  which  are  above  the  minute  grain  dimension  xj.,  which 
still  is  being  deposited  within  the  interior  edge  of  the  mtr&ae©  cross 
isaisbiv-*.  Xf  ap®  completely  deposited  und^r-ifea  above  coo&itioaB^ — fhtgr 

grain  dimension  may  be  described  as  the  11  ideal  pore  width"  to  quote  an  ex¬ 
pression  fcy/MsMau.  It  is  achieved  by  placing  s  *  i  in  equation  (2).  Grain 
eises  inferior  to  x±  are  only  partly  deposited  and  therefore  are  partly  in 
ths  deposited  mass,  partly  in  the  pure  gas.  One  therefore  simply  obtains  thi 
fXIt@r  dapesit  of  ®  depogit@i  mass  sn  mssh  larger  than  xj  f  by  dividing  th® 
respective  deposit  &£  th#  test  matsrial  by  the  cyeloa®  rat®  of  dust  removals 

s*  «  £  100  ■  m 


One  may  obtain  the  curve  for  the  deposited  dust  by  filtering  up  to  a  possible 


degree,  as  the  ideal  mesh  opening  is  usually  It  low  z.0  u,  and  the  finest  filter 

Nr*  100  has  a  meah  opening  of  60  u.  The  equation 

r  x  i 


17), 

is  derived  for  the  deposit  of  the  removed  material  in  relationship <Xi»  where 
f’(x)  means  the  grain  distribution  curve  achieved  by  differentiation  of  the 
crossing  curve  and  where  s  is  obtained  by  solution  of  equation  (2)  for  tho 
given  values  these  days.  The  equation  to  be  solved  through  calculations  in 
stages  gives  the  value  of  material  which  escaped  from  the  cyclone 


a*  =  ioo 


sf ' (x)dx 


R" 


100 


1 

i(l-a) 


(i-sOf'(x)dx 


(3). 


Fig.  10  shows  the  curves  of  the  test  material  and  of  two  dust  removal 
materials  for  two  separate  fine  dusts. 

•  Fig.  10 

Curve  for  dust  with  20  and  1$%  deposit  on 
sieve  Nr.  70  and  the  corresponding  deposited 
and  escaped  dust.  D  =  3  m;  i  =  0.5  m; 
v  =  20  m/s;  t  =  20°;  U  =  1 


J.O 


denies  end.  parallel  cyclone  circuits 

Those  grajn  conglomeration  relationships  way  be  useful  in  solving  a 
qus-tlea  which  aft  an  seaura  sad  ev©r  which  ©ffigial  opinion  is  divided. 

It  consist#  of  whether  It  is  acre  profitable  to  link  two  eycinr.cs  in  scries 
or  in  parallsl  so  as  to  improve  the  rate  of  dust  removal.  Calculations  for 
brows  seal  dust  ef  2 7Sb/Nr0  ?0  show  that  by  linking  2  identical  cyclones,  of 
3  a  in  diem,  anu  with  a~0.5  a  wide  entrance  cross  section,  in  series  73^  is 


deposited  in  the  first  and  8*  in  the  second,  or  a  total  of  82£  of  material 
is  deposited.  By  parallel  linking  of  two  cyclones  with  25  era  wide  entrance 
gross  sections  79,8&  total  dust  was  deposited,  Despite  the  fact  that  the 
rate  of  dust  rerttovaX  in  a  parallel  circuit  is  slightly  lower*  The  energy 
consumption  Is  not  as  high  as  la  series  circuits,  and  installation  capital 
21  and  space  are  more  limited,  as  one  can  use  cyclones  of  smeller  diameter  (for 


example  1,5  insteam  of  3  a) .  In  fa 


psefssfcsd  total  eutu  of  deposit  in 


a  series  circuit  will  bs  a  little  higher  than  eglouXatssi,  for  the  first  cyclone 
will  not  deposit  quit©  as  scuch  a®  it  Is  theoretically  supposed  to,  leaving 

_scoEs_f o^-ths-sscoad, — T'h#  calculates  values  alsarly  si.  nw -that-mustr-caref ■ uzij - 

decide  whether  the  improved  deposit  justifies  s  rig®  in  eapital  outlay,  spaas 
aasi  energy  aoneunption. 


These  investigations  show  that  unfortunately  certain  natural  boundaries 
exist  for  simple  meshaaisal  dust  removers,  Ths  most  common  being  the  oyelonas 
The  construction  and  industrial  directions  should  attempt  to  approximate  the 
actual  rates  of  dust  deposit  te  those  reached  by  calculations,  Tihile  until 


* 


reoentty  groping  in  the  dark,  we  may  now  compare  the  real  procoas  to  an  ideal 
prooeae,  similar  to  that  of  thermodynamics,  arrived  at  by  careful  calculation 
and  graph  methods,  drawing  the  naturally  set  limits  of  the  height  of  cyclone 
duet  removal  rate.  By  transposing  the  customs  of  thermodynamics,  one  may 
describe  the  relationship  between  the  actual  rate  ofMust  removal  and  the 
ideal,  as  established  by  the  procedure  above,  as  the  cyclone  degree  of  quality. 
The  question  advanced  by  the  lengthy  investigations,  which  will  bo  answered 


in  another  report,  is  how  to  draw  full  use  from  the  cyclones1 possibilities 
within  tvho  limits  prescribed  by  nature. 

As  it  has  been  possible  to  establish  the  natural  limits  of  cyclone  dust 
removal  in  this  work,  one  should  use  necessary  consideration  in  setting  up 
requirements  of  rates  of  dust  removal,  and  only  require  higher  quality  and 
more  expensive  dust  removals  when  it  is  absolutely  necessary. 


\ 
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